
Arduino Sound/Audio Encoding/Analysis Project 
  
Description: 
  
We have worked on sensing and encoding sound data with the Arduino and Microphone.  Using the 
Arduino and Microphone, create a device that can record, perform analysis/transformation of sound 
data, and then playback sound data.  Ideas include: 
  

1. Recording and Encoding Sound and then playing back through speaker or Piezo 
2. Recording and Encoding Sound and then reversing the signal through the speaker or Piezo. 
3. Creating an voice controlled Piezo tone where to piezo plays back the tone created by sounds into 

the microphone. 
4. Using sound input to control lights or servos.  (Example, voice activated devices) 

  
Requirements: 

1. Arduino/Microphone/Speaker Device that can perform the intended audio function. 
2. Video demonstrating the device. 
3. Fritz Diagram of Device Wiring. 
4. Code with comments describing algorithms, data structures, and functions used for device. 
5. Video, Fritzing, and Code are saved in a folder called "Lastname Audio Analysis Project" 

  
Rubric: (Maximum = 52 points + 10 Points for Video) 
  
  Novice  

(Up to 7 Points) 
Emergent  
(Up to 9 Points) 

Meets:  
(Up to 11 
points) 

Exceeds:  
(13 Points) 

Sketch Code 
and 
Comments 

Code does not 
compile and run 
on device.  No 
comments used 
to inform reader 
of intention.  
Poor naming 
conventions do 
not allow reader 
to discern the 
ports, input, or 
output.  No use 
of Arrays or for 
loops to 
encode/analyze, 
playback sound 
data.  
  

Code compiles 
and runs on 
device.  Less 
than 2 
comments to 
inform the 
reader of 
intention and 
function of 
sections of code.  
Some evidence 
of naming 
conventions.  
Algorithm does 
not use looping 
to simplify 
sequence of 
instruction.  No 
use of Arrays or 
for loops. 
  

Code compiles 
and runs on 
device.  Less 
than 3 
comments to 
inform the 
reader of 
intention and 
function of 
code sections.  
Naming 
conventions 
provide clear 
description of 
ports, inputs, 
and outputs.  
Code uses 
looping and 
arrays where 
needed to 
simplify the 
sequence of 
instruction.   
  
 

Code compiles and runs on 
device.  More than 7 comments 
that provide detailed 
descriptions of code sections and 
algorithm for sound 
encoding/modification/decoding.  
Code uses user defined 
functions, arrays, and looping to 
encode and manipulate sound 
data.  Code uses sensors such as 
touch or variable resistance to 
create user events that modify 
program execution and function 
of device. 
  



Circuit 
Diagram 

Diagram is hand 
drawn or drawn 
by hand on 
digital format.  
Symbols are 
present, but 
used 
incompletely or 
inaccurately.  
Little evidence of 
labels for input 
and output.  No 
written 
description 
evident. 
  

Diagram is 
created with 
software such as 
Fritzing.  Symbols 
accurately 
describe circuit.  
Some evidence 
of labeling of 
inputs and 
outputs.  Visual 
layout is 
cluttered or 
difficult to 
follow.  (No 
consistency 
between left - 
right or up - 
down flow of 
current.) 
  

Diagram is 
created with 
software such 
as Fritzing.  
Pins, Inputs, 
and Outputs 
are illustrated 
with proper 
symbols.  
Some evidence 
of visual 
organization.  
  

Diagram demonstrates neatness 
and organization.  Inputs, 
Outputs, and Pin Numbers 
clearly illustrated.  Diagram done 
in digital format such as Fritzing.  
Symbols on diagram accurately 
indicate parts and functions of 
the circuit.  Short written 
description below the circuit 
provides summary of function. 
  

Device and 
Build 

Device does not 
work or working 
device does not 
show at least 
two movement 
such as forward 
and turn.  Wiring 
on Breadboard 
does not follow 
circuit diagram. 
  

Device works but 
shows elemental 
design with little 
attention paid to 
creativity. Device 
can sense and 
display/playback 
audio data.  
Wiring and 
breadboard is 
disorganized.  
Wiring on 
breadboard 
demonstrated 
organization and 
follows the 
circuit diagram. 
  

Device works 
as designed 
with some 
creativity.  
Device can 
record, and 
playback audio 
data.  Wiring 
on breadboard 
demonstrated 
organization 
and follows the 
circuit 
diagram. 
  

Device works as designed with 
audio recording, manipulation, 
and playback.  Device uses LED, 
and sound playback to give user 
feedback on sound data. Project 
wiring and circuitry is neat and 
will organized.  Device uses other 
sensor input such as button or 
potentiometer to add additional 
user directed functions.  Wiring 
on breadboard demonstrated 
organization and follows the 
circuit diagram. 
  

Video of 
Device and 
File 
Management 

No Video 
present.  Files 
not saved in 
folder named 
"Lastname Audio 
Analysis Project" 

Video present, 
but does not 
show the 
functionality of 
device.  Files not 
saved in 
"Lastname Audio 
Analysis Project" 
folder. 

Video is 
present and all 
files are saved 
in "Lastname  
Audio Analysis 
Project" folder. 
Video shows 
functionality 
but has poor 
production 
quality. 

Video is present and all files are 
saved in "Lastname  Audio 
Analysis Project" folder.  Video 
has high production quality (Well 
framed shot, fully describes 
device and function.) 
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